Abstract
Introduction
Many studies have been made on the performance of companies, relating performance to factors such as ownership structure, capital structure, legal environment, culture etc (Demsetz and Villalonga, 2001; Loderer and Martin, 1997) . However, few papers deal with the real estate market performance and capital structure, even fewer studies deal with non-listed companies due to the availability of quality data. This is consequently one of the early studies on the performance of non-listed companies in the Swedish real estate sector using the advanced technique of a simultaneous equation framework.
Non-listed companies are the overwhelming majority of companies in the Swedish real estate market with only 12 listed and almost 800 active unlisted companies. This paper is a continuation of the work intended to fill a gap in the empirical literature that we started to address in Hammes and Chen (2003) . The capital structure of firms was our starting point and the performance of different firms is our current interest based on our knowledge on capital structure.
In this paper, we use a panel of 781 firms to analyze the profitability of the Swedish real estate sector with regard to regional and sectorial aspects. Panel data regressions using single equation regressions are used to identify the relevant factors. However, a simultaneous equations framework is used to address the issue of the endogeneity and potential causality of the performance and capital structure determination.
Background study
We start by having a look at the development of the real estate market compared to the stock market. As can be seen from figure 1, the index for the real estate market has a much lower volatility and lower returns than the general stock market index for the period of our study. This is, given the nature of real estate as relatively secure investment, unsurprising.
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• Several, both recent and older structural factors, affect the real estate market in Sweden. The market for dwellings and the achievable returns are affected by two factors. The first one is the rent determination by use value and not by market value where the rent is largely based on the production cost. The second factor is the price-leadership of the publicly owned sector (allmänyttan), putting a cap on rents and thus on profits to private landlords. Furthermore, the annual changes of the rents are determined in a negotiation process between the tenants union and municipal housing companies. The result is a shortage of rental flats which has been a problem for more than forty years (see Bentzel, et al. (1963) ). Only since the beginning of 2003 there is a possibility to charge a higher rent for newly built flats than would be appropriate according to use value. This is supposed to stimulate the production of flats in the future but does not affect our sample.
According to the Swedish central bank (Riksbanken (2000) ) the prices for blocks of flats and commercial buildings have been rising continuously during the period 1993 to 2000.
However, the economic downturn since 2000/2001 (slower GDP growth), accompanied by a massive drop of the stock market value since march 2000, gradually increasing unemployment, especially in Stockholm area and as a result a lower increase in household's disposable income have begun to affect both the commercial sector and the retail market for condominiums negatively. The effects on the commercial sector might not show up yet since many contracts are long-term contracts over up to 10 years and cannot easily be terminated.
Furthermore, old contracts that are up for renewal may still have higher achievable rents compared to those stipulated in the expiring contracts (Riksbanken (2003) . On the other hand, lower interest rates affect private demand positively, especially for houses and condominiums. The downturn of the Swedish interest rates should have a positive effect on the real-estate sector through lower refinancing costs. With an average debt ratio of around 75% (see Hammes and Chen (2003) ) debt is a major part of the balance sheets of the Swedish real estate sector.
Another important factor is the regional orientation of the real estate market. It makes a study focused on regional and sectorial effects seem more interesting. Only major listed companies invest nationally, even those such as Wihlborgs AB divest recently. A further factor is an increasing interest of foreign buyers in 2003, which could contribute to the upward price pressure of the real estate market.
Measuring Firm Performance 2
The first problem to be solved in this kind of study is the choice of profitability measure.
Several decisions have to be made. The first one is whether to use a market-based performance measure such as Tobin's Q or related measures or measures derived from accounting data such as operating profits, return on investment, etc. This is not a problem in our case since we limit our study to non-listed companies.
One possible measure to be used would be the return on sales or simply the profit margin.
However, as Majumdar and Chibber (1999) point out, this measure lacks a link with either agency or governance influences, since this measure neglects the investment dimension presented in the agency literature. They therefore settle for return on net worth 3 as the appropriate measure of profitability. In addition, the profit margin seems to be more appropriate for the service sector or production companies with continuous sales. Another often-employed measure is the return on equity as an alternative measure taking the stance of the equity owners. This measure has several disadvantages, among these the fact that it can be easily manipulated by delaying expenses or capitalizing losses. However, in most of the performance studies including Gleason, et al. (2000) as well as Hammes (2003) , and capital structure studies such as Rajan and Zingales (1995) and Chen and Hammes (2003) , some measures of return on assets, either based on pre-or after tax-profits, usually adjusted for depreciations and tax, are used as the appropriate measure. This measure seems to provide the above-mentioned link between the performance and the governance aspect as well. In this study, we will look at various types of return on assets based on balance sheet and income statement as performance measures.
2 See Mehran (1995) among others for a discussion. 3 Net Worth=Total Assets-Total Liabilities.
Sample description and descriptive statistics
The data is extracted from the database "Affärsdata", which contains balance sheets and profit loss accounts of all Swedish companies. We use only non-listed companies for three reasons: First, listed companies have access to cheaper capital both from banks and the equity markets as a result of the listing, second we intend to use these companies for a separate comparative study and third, listed companies tend to be less regional in their business thus complicating regional analysis. In total, we obtain 3421 observations for the period 1998 to 2002 representing a maximum of 781 companies after we deleted companies with a capital ratio or debt ratio larger than one since this implies negative equity; these firms are bankrupt and could distort the results. Table 1 gives the geographical distribution of companies within Sweden. Unsurprisingly the greater Stockholm area has the largest number of registered companies (186), however closely shadowed by the much smaller Gothenburg region with 168 companies.
• In Figure 3 , we can see the development of various profitability measures for the whole sample for time 1998 to 2002. As we can see there is a decrease in the various measures of return on asset over this period.
• Figure Profit after tax Profit before tax Ebitda
After the analysis of the whole sample, we break it down across regions and sectors. Figure 4 based on Table 6 shows large differences between the different sectors (for an explanation of the sectors see Table 3 in the appendix) with regard to Ebitda, but also large variations over our observation period. The most profitable sector and the only sector exhibiting a clear time trend is concerned with the buying and selling of real estate. Here we observe a development from 0.07833 to 0.1788 (or 17,88%), an increase by 128%. Letting of dwellings has a stable but low return, while the return on real estate agencies fluctuates strongly with a top in 1998 and a bottom in 2000. Cooperative administrations swings also quite a lot, here we have to take into consideration that there are only very few companies in this sector.
• Figure 4 Finally, we examine the after tax profit in table 6 which should be the most interesting measure for comparison with alternative investments since this is the profit that can be distributed to the shareholders.
Insert Table 6
Here the extreme development of the retail sector ( The observed differences in profitability can partly be explained by the following factors. The first factor comes from the demand side through demographic changes. Stockholm and the other two metropolitan areas Gothenburg and Malmö are growing, which contributes to a lack of rental house while most of the regions north of Stockholm are suffering from a decline in population (see Figure 5 ).
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This also affects level of competition on the supply side and housing demand. In addition, the demand for commercial buildings was quite high up to 2000, the year the IT-bubble burst.
Furthermore, the performance of the private sector for dwellings is affected by the leading role processed by publicly owned companies in the determination of rents in Sweden, putting a cap on the attainable profitability.
Comparing the returns in our sample of real estate companies to the returns generated by various government bond and treasury bills as in Figure 6 shows a clear underperformance in the real estate market.
• Figure 6 Interest rate development for Swedish Treasury bills (SSVX) and Government bonds (SO) compared to after tax profits Taking a closer look at the regional differences, we next study Figure 7 based on Table 7 .
Insert table 7
Here we find some regional differences and variations within regions but no clear time trends except for Kronobergs region and Västernorrland region. Both exhibit a negative trend over the observation period.
• Figure The regions Blekinge in the South of Sweden and Västernorrland in the north of Sweden represent extreme values, where the north deviates in a negative direction while the south deviates upwards with huge variation.
In the appendix in tables 8 to 15 we extend the descriptive analysis to the three metropolitan areas and the two regions deviating most from the mean, namely Blekinge and Västernorrland breaking the data further down to the sectorial level for an enhanced analysis of the regional differences.
The first observation we make in Table 8 to Table 15 This assessment is valid again with respect to the return on the letting of dwellings ( Table 9 ).
The return in this sector is twice as high in the Stockholm region compared to the Gothenburg region with 0.0422 for the former and 0.0147 for the latter. However, Västernorrland, a region with a lower population growth (see Figure 5 ) than the other regions during the observation period, marks the minimum while Blekinge represents the maximum, even higher than the Stockholm region. The high returns in the Blekinge region need to be explained by other factors than the population growth such as investment climate etc.
Real estate agencies (Table 13) 
Regressions
We delete companies with a capital ratio or debt ratio less than zero from the regressions since this implies negative equity; firms can report temporary negative equity without going into bankruptcy, but inclusion of these years data would distort the results. However, we also run regressions (not presented here) with all companies. The results from these regressions are only slightly weaker indicating that relatively few negative values, consequently censoring is not a problem here.
In the first step, we run single equation models and in the second step, simultaneous equation models addressing the endogeneity problem between the capital structure decision and firm performance.
Single equation models
In total, we run three different regressions for various measures of the return on assets in all cases controlling for the impact of capital structure changes and thus the risk level of the company. We estimate the model using a random effects estimator for this unbalanced panel as described in Baltagi and Chang (1994) and Baltagi (1995, pp 149) . This estimator allows us to include time-invariant dummy variables, in our case sectorial and regional dummies.
We estimate the following model: Ignoring the potential endogeneity issue, which is addressed in chapter 5.2 we find in all estimations (see Hammes (2003) , Hammes and Chen (2003) ) the standard variables tangibility, debt ratio and age to be significant. Size is positively related to profitability with coefficients of 0.035 for after-tax profits and 0.032 for pre-tax profit, which stands in contrast to the findings in Hammes (2003) . The debt ratio is negatively related to performance, real estate companies thus seem to borrow more than is good for them, from the single equation
result. This coincides with a negative impact of tangibility on profitability. Firms with higher level of tangibility have lower profit level.
In all profitability regressions (see table 16), firm's age is negatively related to profitability, which seems to indicate that older firms have fewer profitable investment opportunities available. In the later section, we will be able to check this effect in the simultaneous framework.
Simultaneous Equation models
Agrawal and Knoeber (1996) Loderer and Martin (1997) , Cho (1998) , Demsetz and Villalonga (2001) as well as Bøhren and Ødegaard (2003) all point out the importance of endogeneity and the question of causality when analyzing firm performance.
To address these issues we run simultaneous panel regressions using 3SLS as described in Baltagi (1995 chapter 7) , which has been shown to perform very well compared to other estimators by Baltagi and Chang (2000) . We use the capital structure and the profitability equation as in Hammes (2003) 4 , and we use the follow system of equations:
(2) Performance=f(capital structure, size, age, region, sub sector) (3) Capital structure= f(size, performance, region, sub sector)
Equation (2) is identical to the single equation regression (1) and equation (3) is the capital structure equation used in Chen and Hammes (2003) , excluding market values, and in Hammes and Chen (2003) .
The age variable (years since incorporation) is used to identify equation (3). It is required that one predetermined variable is omitted from each structural equation. Age seems to fulfill this criterion since it seems to influence performance but is unrelated to capital structure. We run the simultaneous equation system for two measures of profitability, profit before tax and EBITDA.
Examining the results in Table 17 , we find that corporate performance affects capital structure positively (1.7652 and 1.946599) and capital structure (0.1775 and 0.129105) affects performance positively but with a smaller effect, confirming our set up of the model as simultaneous equations. Higher borrowing contributes to performance generally in a market upturn. In a market downturn, these effects may very well be reversed. For that to be tested we need to extent our data set to cover over business cycles, specifically, real estate business cycles.
Insert Table 17
Further, we find a positive relationship of tangibility to capital structure as indicated by the parameter value 0,32821 and 0.435405 at the 1% significance level. Furthermore, high tangibility leads to a significant deterioration in performance, holding capital structure constant, although the effect is small (-0.10068 and -0.0611 respectively). Size has in both capital structure equations a positive sign (0.040252 and 0.030959) indicating that bigger firms borrow more. However, bigger firms have larger ebitda (0.030959) but lower pre tax profits (-0.00273) In the regressions on the debt ratio using the pre tax profit, we still find almost no significant coefficients for the regional and sectorial dummies except for sector D3 (letting of dwellings), which is negative and significant. In the capital structure equation, we find several positive and significant coefficients for the regional dummies. In both specifications, we see that in the regions Skåne Län (L12), Hallands Län (L13), Västra Götalands Län (L14) and Gävleborgs Län (L21) companies borrow more than those in the Stockholm area. In the regressions using the pre tax profits even companies in Kalmar Län (L8) and most of the other regions have a higher debt ratio. The reason can be attributed to better access to equity capital in big Stockholm region. On the sub sector level, letting of non-residential housing (sector D4) borrows less, together with letting of other own property (D5) compared to buying and selling own or leased real estate (D2). The age variable shows evidence of a slightly negative relation between age and performance although the effect is small (-0,00037
and -0.00040 respectively) at the 1% significance level.
Conclusions
In this study, we find that performance and capital structure are two endogenous variables that it merits to study in a simultaneous equation framework. Firm performance can be explained by capital structure, size, age, tangibility and other factors. There is however no significant difference among sub-sectors or regions. This indicates that, on average, there is no arbitrage profit to be gained by switching investment to different regions or sectors. In the capital structure equation, we find large regional and sectorial differences in the Swedish real estate sector in terms of capital structure.
The profitability in the market for housing is very low which probably contributes to the lack of flats in the longer run. Profitability is much higher in the retail sector, which is a result of the fact that most of the newly built flats are condominiums and not rental flats. The regional differences in the capital structure equations confirm our earlier results in the single equation estimations in Hammes and Chen (2003) , that capital structure is endogenously determined, supporting the importance of using simultaneous equations as opposed to a single equation framework.
The results indicate that banks and financial institutions lend more to profitable firms and firms with more tangible assets than otherwise. Tangible assets as 'inventory' contribute negatively to performance after taking into account the effect of capital structure on performance. However, we can conclude that tangible assets, essentially the property owned by a company, contribute to the profitability of a firm up to a point as collateral for bank loans. Excessive tangible assets are negatively related to profitability, at least for the shorter term. This indicates possible over-investment in property for at least some firms. Our results stand the same even after controlling for regional differences and sub-sectorial differences. It is also possible that companies sustain low profits but realize hidden values in their property at times and reinvest into new projects thus increasing their asset base. Therefore, for the future, we intend to extend the analyzed time to cover the turbulent period at the beginning of the 90's, also to include the effects of the tax reforms in 1987 and 1991. This will give us a fuller understanding of how the real estate sector works over the business cycle and how changes in the tax code affect the overall profitability of the real estate sector.
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